There are many chemicals which are known to be hepatic carcinogens in the rat such as 2-acetylaminofluorene (AAF), 3'-Methyl-4-dimethylaminoazobenzene (Me -DAB), thioacetamide (TAA), diethylnitrosamine (DEN), aflatoxin and ethionine [1, 3, 5] , and it is also known that these carcinogens produce more rapid and enhanced carcinogenesis when combined with a choline deficient diet [2, 4, 7, 81 . The main lesions caused by these hepatic carcinogens are neoplastic nodules, glandular structures and oval cell hyperplasia, and recently the way in which these three changes are related has been a topic of discussion. Most investigators believe that the glandular structures arise from oval cells and neoplastic nodules from both oval cells and hepatic cells [5] . On the other hand, a study of ethionine with a choline deficient diet has been reported by Shinozuka et al. [61, but their findings were confined to showing oval cell hyperplasia in the liver. 
Materials and Methods
Specific pathogen-free (SPF) male Sprague -Dawley rats , 3 weeks of age, purchased from Japan SLC Inc. were used. The components of the ECD diet (Oriental Yeast Co. Ltd.) are shown in Table 1 . The affected rats were unexpectedly detected during an experiment conducted for the purpose of producing liver cirrhosis models and investigating of various agents therapeutic effect. Therefore, some drugs were orally administered in addition to the ECD diet. Rats examined and experimental groups are shown in Table 2 . Rats in group A received 100 mg/kg of teplenone, group B and C 2.5 mg/kg and 5.0 mg/kg of neuxinone, respectively, and group D 900 mg/kg of shosaikotou in addition to the ECD diet. Group E received ECD diet only and group F was fed a normal diet (MF : Oriental Yeast Co. Ltd.). These rats were sacrified after 8 or 10 weeks of administration, and the liver was examined histopathologically. Fig. 1. B) . The oval cells proliferated especially in the periportal area and were diffusely invasive along the sinusoid in the lobule but could hardly be seen in the neoplastic nodules. Oval cells had a spindle or oval shaped nucleus with a scanty chromatin volume and little cytoplasm and had no obvious atypical change. Glandular structures, which consisted of focal collected small and irregular lumina, were present mainly in the periportal area (Fig 2. A) . The glandules showed varying degrees of proliferation in each rat, and usually gave rise to constraction of the lumen caused by projection toward lumen of portal wall. In conspicuous cases, the glandules occupied about half the area of liver section. There was often mucus stained with mucicarmine, cell debris and some neutrophiles within the glandules. The glandules, which rarely had cystic structures from dilatation of the lumen, were usually lined by cuboidal or cylindrial cells which had clear or basophilic cytoplasm and showed slight atypical changes such as pleomorphism and mytosis (Fig 2, B) . Borders were occasionally seen in the lined cells along the glandular lumen. Slight fibrois was observed between the glandules structures.
As other changes, slight vacuolization of the cytoplasm and single cell and focal necrosis were seen in hepatic cells.
Discussion
The original purpose of this experiment was to examine preventive and suppressive effects of drugs on fatty or cirrhotic liver induced by a choline deficient diet, but contrary to our expectations, all cases except for the normal diet group showed neoplastic lesions in the liver. The neoplastic lesions consisted mainly of neoplastic nodules, glandular structures and oval cell hyperplasia, and glandular structures without evidence of nodular changes were observed as early as day 34 of administration. These were considered to be neoplastic changes due to the atypical appearance of lined cells and marked development with destruction of adjacent tissue. The glandules showed more neoplastic development than inflammatory proliferation, morphologically similar to cholangiofibroma. It is difficult to apparently distinguish cholangiofibroma from cholangiofibrosis, but the former has some characteristic changes such as cystic and cell debris in the lumen and mucus secretion in addition to the cellular and structural atypia [3] .
The hepatic lesions in the present study, except for the time required for induction, were similar to those in rats receiving DLethionine in Faber's study [1] . He reported neoplastic nodules after 90 days of administration and glandular structures after 120 days. It was possible that the induction time was shortened by the combination of a choline deficient diet and ethionine rather than ethionine alone. In rats fed 0.1 % DL-ethionine plus a choline deficient diet, however, oval cell proliferation was rarely seen until after 10 weeks administration [6] . This is very different from our findings. If glandular structures can be reproduced by the same experimental methods, the rat may be useful as a model of bile duct nepolasms such as cholangiocarcinoma and adenocarcinoma.
